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ABSTRACT:
BACKGROUND: Stroke is a leading cause of disability worldwide with substainally increasing
mortality and morbidity rate. Motor and sensory impairments resultıng from stroke subsquently
decreases balance and gaıt pattern which might also limit the ability of stroke surviours to
independently participate in day to day activites. Virtual reality is an emerging approach in
rehabilitation. Training based on VR along with conventional physiotherapy can improve
equilibirum after stroke This study compares the effectiveness of virtual reality training and
conventional physiotherapy in improving balance and gait. METHODS: 10 subjects were selected
using simple random sampling method. Group A (n=5) received virtual reality along with
Conventional physiotherapy and Group B (n=5) received Conventional physiotherapy alone. The
total duration of the study was about three months and treatment duration were 6 weeks.
RESULTS: Pre and post-test values of balance and gait was measured using BBS, TUG and DGI.
In statistical analysis pre-pre comparison was not significant however post-post comparison was
statistically significant with paired sample t test value of 2.776 and unpaired sample t test value of
2.306 with level of significance set at p<0.05. CONCLUSION: Thus, the result indicates that
virtual reality training along with conventional physiotherapy has significant effect on improving
balance and gait when compared to conventional physiotherapy alone. Therefore, VRT may be
beneficial in increasing the balance and gait among stroke subjects.
KEYWORDS: Stroke subjects, Virtual Reality Training, Conventional Physiotherapy, Berg
Balance Scale, Dynamic Gait Index, Timed Up and Go.
INTRODUCTION:
In India the neurological disorder contributes about 10% of total death. Among them Stroke is
leading cause of premature death and disability. This is mainly due to demographic changes and
enhanced by the increasing prevalence of the key modifiable risk factors. (1) According to WHO in
1970, “Stroke is defined as rapidly developing clinical signs of focal or global disturbance of
cerebral function, with symptoms lasting 24 hours or longer, or leading to death, with no apparent
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cause other than of vascular origin”. The American Stroke Association has defined stroke recently
which includes the clinical and tissue involvement. (2) Stroke caused 6,99,000 deaths in India in
2019, which was 7.4% of deaths in the country. The burden of stroke is increasing in India now,
becoming the fourth leading cause of death and fifth leading cause of disability. (3) Mean age
prevalence of nearly half of the stroke occurs at 46 to 65 years of age and one-third is over 65
years of age. 21% bleed and 16% of infract occurred less than 45 years of age. Younger females
are at lesser risk as compared to male. (4)
There are five types of strokes: Ischemic, Haemorrhagic (ICH, SAH), TIA, Brain stem stroke,
Cryptogenic stroke. Among these types ischemic contribute 87% of all cases. (5) Stroke can cause
motor, sensory and cognitive impairment which might limit the ability of the stroke survivor to
independently perform their daily living activities and effective participation within their family
and social roles. The main deficit caused by stroke is motor impairment which can be described as
loss or limitation of muscle control function or movement or limitation in mobility. It typically
affects the control of movement of the face arm and leg on one side of the body. Almost two third
of the survivors have initial mobility deficits and six months after stroke more than 30% of
survivors still cannot walk independently. Walking difficulties can have a major impact on
survivors limiting ability to independently perform daily activities of life and having a negative
impact on quality of life. Loss of balance when walking is common after stroke with 70% of stroke
survivors living at home reported to fall within a year of their stroke. (6)(7) A key rehabilitation goal
for stroke survivors is to improve walking in order to enhance the opportunities for participation
in social activities and return to work. Patients with stroke spend more time practicing walking
compared to all other activities improved walking ability is one of the most often stated goals by
people with stroke undergoing rehab. Newman et al. found that the ability and time to walk 400
meters was an important predictor for mortality cardiovascular disease and mobility disability in
3075 community dwelling older adults walking is also an important predictor for discharge to
nursing homes following stroke. (8) Motor changes in walking ability and gait pattern often persist
long-term and include increased tone, gait asymmetry, changes in muscle activation and reduced
functional abilities. For people with stroke, paralysis and muscle weakness in lower limbs can lead
to balance and mobility disorders. Ambulation post stroke is often less efficient and associated
with increased energy expenditure hemiplegic individuals have been reported to utilize 50-67%
more metabolic energy that normal individuals when walking at the same velocity. (9) Many newer
stroke rehabilitations take advantage of technological advances such as the improvement in robotic
design and the advent of human–machine interactions as in reality training. These technologies are
being investigated to develop more effective strategies to improve the physical disabilities
resulting from stroke damage. (10) The use of Virtual, rehabilitation programs is an emerging
approach that comes from technological development. VR based exercises improve equilibrium
after stroke in particularly in chronic patients. (11)
METHODS AND MATERIALS: This experimental study was conducted at the Ashwin
Multispecialty Hospital, Coimbatore. 10 subjects were selected using simple random sampling
method. The procedure and techniques were clearly explained to the subjects and written inform
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consent was obtained prior to the start of study. Group A (n=5) received virtual reality along with
Conventional physiotherapy and Group B (n=5) received Conventional physiotherapy alone. The
treatment duration was 60 minutes per day, 5 days per week for 6 weeks. The study was conducted
for about 3 months pre-test and post-test values of balance measured by BBS, gait is measured by
TUG and DGI were taken before and after the intervention. The inclusion criterion includes Sub
acute stroke subjects with 24 point on Mini Mental Scale, Brunnstrom stages IV and V, FAC -1 to
3 (Ability to walk 10 m distances with/without assistance) between the age group of 40 to 65 years.
The study excluded subjects with Pusher syndrome, Cognitive impairment patients, Aparxic and
Hemineglect, Visual and Vestibular impairment, Other neurological disorders.
PROTOCOL: Group A received Virtual reality along with conventional physiotherapy for 60
minutes: Virtual reality training for 30 minute including soccer, shark bait, snowboard game
training and conventional training for 30 minutes including Trunk exercises, Lower limb exercises,
Upper limb exercises, Ocular exercises.
Group B received Conventional physiotherapy alone for 60 minutes. There were includes: Trunk
exercises, Lower limb exercises, Upper limb exercises, Balance board exercises, Gait training.
DATA COLLECTION: Data was statically analyzed using a paired ‘t’ test for within group and
unpaired ‘t’ test was used for between groups. The level of the statistical significance was set at
p<0.05.
TABLE 1 Comparison of values within group analyses of group A and group B in pre and post
test
BBS
PRE TEST
POST TEST
t TEST
Df
SIGNIFICANCE
MEAN S.D MEAN S.D
Group A
34.8
2.14
50
1.1
9.79
4
< 0.05
Group B
32.8
4.02
42.2
3.82
11.58
4
DGI
Group A
Group B
TUG
Group A
Group B

PRE TEST
MEAN S.D
16.8
1.33
17.4
1.02
PRE TEST
MEAN S.D
12.42 0.71
12.08 0.67

POST TEST
MEAN S.D
21.8
1.1
20
1.3
POST TEST
MEAN S.D
10.12 1.14
11.6
0.66

t TEST

Df

SIGNIFICANCE

15.92
5.78

4
4

< 0.05

t TEST

Df

SIGNIFICANCE

9.93
10.62

4
4

< 0.05

Above table reveals the mean, and standard deviation (S.D), t test, degree of freedom (df), and p
value of the BBS, DGI, TUG in between the group A and group B.
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TABLE 2 Comparison of values between group analyses of group A and group B pre-pre and postpost values.
BBS
Pre test
Post test
DGI
Pre test
Post test
TUG
Pre test
Post test

GROUP A
MEAN S.D
34.8
2.14
50
1.1

GROUP B
MEAN S.D
32.8
4.02
42.2
3.82

t TEST

Df

SIGNIFICANCE

0.86
2.72

8
8

> 0.05
<0.05

GROUP A
MEAN S.D
16.8
1.33
21.8
1.1

GROUP B
MEAN S.D
17.4
1.02
20
1.3

t TEST

Df

SIGNIFICANCE

0.67
2.49

8
8

>0.05
<0.05

GROUP A
MEAN S.D
12.42
0.71
10.12
1.14

GROUP B
MEAN S.D
12.08
0.67
11.6
0.66

t TEST

Df

SIGNIFICANCE

0.42
10.02

8
8

>0.05
<0.05

Above table reveals the mean, and standard deviation (S.D), t test, degree of freedom (df), and p
value of the BBS, DGI, TUG in within the group A and group B.
Result:
The pre-test and post-test statically analyzed so that there was significant difference in between
within group (paired t test) at 5% level of significant for 4 degree of freedom and between group
(unpaired t test) analyses at 5% level of significant for 8 degree of freedom. In paired t test obtained
results was greater than observed calculated probability (2.776), in unpaired t test pre-pre
comparison were not significant (> calculated probability: 2.306), however post-post comparison
results shown that there were significantly improvement in gait and balance among stroke subjects
(< calculated probability: 2.306). There is an improvement in both groups, eventually Group A
have more significant improvement than Group B. Hence, null hypothesis is rejected.
Figure 1
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Figure 2
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Figure 1 and 2 shown mean difference group A and B by used BBS, DGI, TUG
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DISCUSSION:
This pilot study focuses VR training as part of stroke rehabilitation which utilizes the virtual
objects to accelerate the present physical environment (12) thereby maintaining the sense of
presence in the real-world environment. This study demonstrates that the subjects who received
virtual game training as a part of routine stroke rehabilitation consistently showed more
involvement and self motivated during all the sessions.
One of the advantages of VR game training is the type of exercise, level of difficulty and amount
of task can be adjusted according to the patient’s demand and ability (13). Another advantage is VR
is thought to enhance neuroplasticity and motor learning after stroke through facilitating brain
reorganization and activating brain areas involved in motor planning, learning and execution.
Multiple principles of motor learning can effectively be applied during a VR gait training session.
Using VR gives the opportunity to perform multiple repetitions of different movements within
meaningful tasks by varying the gait exercises and the settings of the exercises within a training
session (14). Interactive virtual environments can also augment postural control by stimulating the
sensory processes responsible for maintaining balance and orientation. (2) Thus, after Thirty
sessions of virtual training for about 6 weeks subjects showed significant improvements in balance
and gait on BBS, TUG and DGI. Individual’s performance, success rate and response time of each
exercise also improved steadily across each session when compared to conventional group
subjects.
Conclusion: The present study concluded that VR training across 30 sessions (30 min/session)
over a 6-week period is a safe, well-tolerated, and efficacious method of improving balance and
gait in stroke subjects when compared to conventional physiotherapy
Limitations: Our training period was relatively short, and the sample size was small. Further trials
that examine the usefulness of the VRS in a large study are required to compare this approach with
conventional balance and gait training programs in a long-term training program.
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